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z<D&ouffimi$—ffluz, i/>tt)v^^u (sh) mmhmtnx^ 

10 ©raCMl^^it^y^KrP (DH) ^BO^ig^^^Jgbfc (M 

15 vfrvtztfz. mmik&mmv&Ktefr-ji/mmft&fMnTmmmz 

20 WffJCffi 1 : 4#P*i§ 2003-40873 

#MWl£i£l : C. W. ^l£, 77 7< H :7^^X V^- 

X, Vol. 51, No. 12, 913-915 (1987) 



##fF^2 : *1*3£, vtA--X ^* 

y 777-f H r^v^X, Vol. 27, No. 2, L269-L27 
1 (19 8 8) 

s. 



5£ (1) <K R 1 ~R 12 «^-n^tl(Rl-T?t>^^oT^T ; fe < ^<, Tfcmift 

^ ifcttApy>igf, ^tzm&m.T)\<*)vm, *^«T^n^~>s> * 




(i) 



TM7^)Vm. Sfctt-hDS, $feiJ^>7;S, *fctt75/S, 

^7'J-;PS,*fcfitiS$tbTfc«fcV«SM><D^fn^^t. 

TSB— jRS; (6 8) A r 'iAr 2 , Ar 3 iAr 4 te-e 

n^tlS^{Cil:^M^bTViTfe«k<, i&Wt. TfB-j&iS (6 9) (C^T 

io J:5(^ &^ (o) ^fcttfit (s) $fcfW;^-Mo^TO$^i 



R 11 R 10 

5£ (6 8) *K A, Bte. (O) ic/iteJtfm (S) &rctetl)\s?$-)l 




(68) 



5 




j£ (6 9) a, Bit. mm (o) ^.rcitmm (s> 

5 




(2) 



j£ (2) 4»> X, Y«, ^-tl^n^: (3) - (5) -<©» 



6 




\tT)Vn^-^m. JfcttT^i, ^fclJ-hDl, 

10 r i \ R lo tR u > R n tR i2 ttfnfns^i:ie^t, %mmm&&& 



7 

LTt><fc^o z\%, mm (O) Sfetitf (s) 

-2> 0 




^j:<, 7K^/^^, *^c«ADy>i^^> ^fc«{g^T;U^;t-*, Sift: 



8 

\*T)i>n*>>m. ^rdtr^jvm, ^rdt-bnm. s/tte^r/a, 

fctfiJ&S £ W V X h £ V i t: n )Vm , S 7c U ffi £ W L T fe H 7 U - )im > 

vxh^o tsziz. (o) £7c«fi?m (s) £fcte#;^-;u 

t£$>, ±j&Vfz— J&it (1), (2), (6) IZ&^X, {&m.T)Ur)imtV 

io i, se c-^^jvm. t e r t - y^n, ^\^-yjimu^^$>o. vkM 

<V7°D^y^ n-^h + yl, sec-^h^yl, tert-^h 
)Vmt.VXte.7 J £?-)Vmt£E&vimXdbZ> 0 i?7 )V*)V7 ^ J ItUTfl 

s^^x^/*, ^x^;ut^/*^^^^d, 7J^Jum<Dmm^ i 

~4(Dfe©^Jt^y7U-;V75/li:Lmy7i^7$yS, 
fcfX 7S7l^£^f) % fcfx (m-h'j;i/) 7S/1© 

20 ^^117^-^7^1^01!)^;^ t*-JHtLTH v?7^x 



9 

m-h'JM, p-h'JM, ir^VJlM, ^h + y7x-M, Ih 

£ te^ i'^fM £ $ 6 b x «fc 

5 &r\z. *ftw<D*;ttv>mmft<DM t ftmtzmm7s:&mm-rz>o fete 




14 




15 




17 




20 




21 




22 




29 




30 




31 

*mM<Dm<Dmj&te. (D, (2) x\t (6) -e^n^/^+i- 
&tc. *mw<Dm(Dmf&fe. -ttvmmmiz. en, (2) x« (6) 

15 ^i#^if^^it#5„ 



32 

Z\<Dm. mmmytfaOimytX^Z h;i/CDt!-^5 6 0 nm^±7 OOnm 

(^§^©^) 

20 03tt TPAQnO'H-NMRft-h^^, 

0 4(t TP AQnCO^iK • ^X^^ b )l&^TmT&Z> 0 



33 

07fl *:^BJ<D«#^m^©»^-«JE (L-V) ^ttS^-TBIT* 

So 

H9it *mw<Dn&mytm^<Dm&-mffi&m (l-d ##£^-t0 

01011 *5SW<Z)«^3tSl^O»a-SflE (L-V) 

10 011(1 *^0«^)feif 

01211 *56KO«^)t^©««E^-»S (77-L) ifttt^^-T 
0T&S„ 

ii3ii ^ftmonftmytmrnwrn-miz (l-v) #tt$^tiT 

15 Bun *%iot^^©^7^^ h;i/&^tat*5. 
0i5n *$£w<Dn%-5£ytmT<Dmffi-nf£ u -v> #i4^^T0t 

B16H ^BJ^jgfflLfeWa^^m^fCO^T^-r-SSTfe^o 

20 B18H ^m^mm\^r^ytmmiz'D^xmm-r^±mmx'$>^o 
0i9n *mw&mmvrzni L mmz^xmw~rz>m'v$>z>o 



34 

m i -m, ssioo ±\zm 1 oti 1 o 1 m^n. m 1 om^ 1 o 

5 i±l:f«H0 2«^ti, f©±i:^2©iSi0 3*tM*n 

e> & & t> © & ffl ^ £ c: t ^ t # « o 

2<Z)«1 0 3ttUittTim. 

gzmmtmtiVTte. itmm^no)^^ (ttmrngti. o e vj^±) 

15 Vi 0 IIW(Olft«<!:lTli >zS<y/±mm4tm (ITO: In 

d i urn Tin Ox i de), tfb-f >y^AI:2~2 0%©iM^ 
(Z nO) &M&Lfc I ZO ( I n d i urn Zinc Ox i de)©||, 

& (au), e& (p t ), nydr;i^ (n o, pytfx^-y (WK ^DA (C 

r), t'jyf> (Mo), ft (FeK n/t;Uh (Co), m (Cu), A°^^ 
20 W.(Pd), *fc«^JR«3pKDS^#r (T i N) fSfflt^ctms. 

1 2 ©fg 1 0 3 ©MlCit^n§iiW(i: LTii, f£*Pifc 



35 

(L i ) ^±z/*y& (C s ) m<DT)lX V&JM, ^cfcU^^v^A (Mg), 
t))li"yA (C a), 7, hn>3^A (S r) ^©T;i/^J U ±1^I> :f3cfc££ 
5 £^tr£r& (M g : Ag, A 1 : L i) ifimf ZtlZ* b^L&7^£>, 

m2(Dmmi o 3 ^^Tfee^op^tc, ft^£A£{£tM$tg£«-3Ji£ym 
Ag, i Tom>m*tsimmmm&m2(Dmm 103 tbTi^^i:^ 
10 t£&,m^8iA&ifc~rmm$:m~t z>m tisTte.y y itv &(l i f), 

:7y{b-fe^r>A (CsF), 7 y<tiJ)li"7& (CaF 2 ) *£©<fc S&TJl/rt 

fcfcCD, M^.tiA 1 q^tC -?lf*i"7& (Mg) £^#S-fr;fct><B^£JBt^ 
15 5J:t!&iTt5. 

20 7<0ffifg-&K:«fc 9 il^ll 1 0 1 £fcte!£2cD*ji 1 0 3 CD 

— &tz.\zm^frbftmz\&M-&nz>mj&tuz>o -r&fc^, igiooa^ 

1 0 1 ^£^£tiiSt£l±£*'&tCfci, fjlico^l 0 1 ^^(Wm?^ 



36 

$.tc. mwwjtm 102 \zM&<Dm&mmTz>zt\z&K)]&f&t£nz>tf. 
*mm,(Dmm*vte. *-ji/ftAi 1 1 1> ^-jvmmmi 1 2, mytmi 1 

*-;i/&Aei 1 1 ^^^-r^*-;i/aA#*4<hL.T^, y^u^r~> 

^Dy7-> mW : CuPc) V>5 £ <h^T#^> 0 

}£<m^t>tLT^Z>ttmtlsT. 4, 4'-tfX [N- 

7i-W -N-^oi-;|/-T^ /] -t*7xn;i, (HW:TPD) (Dm, 

^ii^T^5 4, 4'-tfx [n — -n-^oi-;u-t 

-h*7xz;i/ a-NPD), abS^tt4, 4', 4"-hUX 

15 (N, N-^^^-;|/-T^ /) - h U 7x-Jl/75 >(ffl»: TDATA), 
4, 4', 4"-hUX [N — (3-^^l/7x-;|.) - N - 7 ;t ~ T 3: 
/] -hU7i^l/75> «»:MTDATA) UE(D7,*?— A*— X 

fg^jii 1 3«, — jKjS (l), (2), xra (6) ©vi-rn^T^^n^*: 



37 

- ^ it & ft £ *> 0 1 # 3. e> n & c 

Ifilll 1 4^Mt§i^oS?iMittTH MJX (8- 
5 ^y'J/7h) 7;H^A (Hi: Alq 3 ), h'J^ (5-^^-8- 
+ yj/7 h) 7;i^~^A (Pfc^ :Almq,K tiX (10-t Kn + y 
[h] - + ;Uth) ^U'J^A (B&i : B e B q 2 K SfctCi^ZcB 

ST&3o EX [2- (2-kHD^v7i-JW 

10 (Bfrffc : Zn (BOX) 2 K fcfX [2- ( 2 — b h'D + y7i- 

-^>V^Tl/^h] M$& (fl» : Zn (BTZ) 2 ) 

*MCfc, 2 - (4 - tf^x-U;l/) - 5 - (4 - t e r t -7'5 1 ^7x-J|/) 
-1, 3, 4-^^77-^ W:PBD) ^, 1, 3 - t£X [ 5 - 

15 (p-tert-7*fJl/7x-^) -1, 3, 4 - ^"t^X V— )V- 2 - 
-OH ^>if> 06*fc: OXD- 7), 3 - (4- t e r t -7*fJl/7x^JP) 
-4-7I-J1/- 5 - (4 - tf7x-ij;W ~ 1, 2, 4- hU7 7-;P (BS 
»:TAZ)> 3 - (4-tert -7*f^7xZJl/) - 4 - (4 -X^;W!7 
x - 5- (4-tf^oi- >j;|/) -1, 2, 4-MJTl/— )V (B&ffc : 

20 p— E t TAZ), A'V7xt>hpiJ > : BPhen), /ty + a7* 

P-T> »:BCP) ^<Hfe«^#2l^<i:LTffll^Cl t^T^So 



38 

ft— frO. AM 1 1 1, 1 2, :fe<k££«^$ft 

III 14$Wt5i#^if^t5^t^7!f5. 

as ill, 112, te^zfim^mmm ii4t lt«, 

5 *^M©j^fiiJc:^^Ttt,»«i o o ±izn%-$&ytmT&ftMLx^z>&. 

MZ-tem2\Z*;'?£.5\znmh7>i?A? (TFT) ±£, MIBT FTti 
mWgS^^-rsti^^^tbTf^SIUTfcJ:^. ft*5, S24>> 10H 
St, MTlSnfcl 1, 12iJTFT, Mtt^lOlg, 
#j«£^frB, I6(^20m l7ttiBI8^b, iloSSl4tf8 
10 «3K£^tr/il 5 <hfg 2<Dnmi 6 i«Litg(!^(ii)t|? 1 3tb 
Tllt§„ intiO, TFTiaoTMfWiieiMnj^T 

# TJH ^ fcJS it <h L T «fc H o 



39 

m^<Dmmmj±^{& < z.t&x*^z> 0 
(mm<Dmm2) 

10 itnftf&ytm?iz~D\,*Twim'?%>o 

15 £^T#£o 

£<0*§^ -M©ti rate, (1), (2), X« (6) 

^aAi\^-ji/iii\^i\f^iii\tfaAi\ii> 
*-^Ai\*-;i/iii\^i\*-j^P7^>^iwiii 



40 

^x, — (i), (2), xra (6) Tgsns+y+t'j >sMf#£yx 

yiJJW - t'7x-jP (l&|:CBP)^ 2, 2', 2"-(l, 3, 5- 
^>-tf> MJ — ()V) - h UX [ 1 -^a:n;U- 1 H-^>X< 
(»»: TPB I), 9, 10-^ (2 -^-^^;U) T>h^ii> (Bfrfft : D 
10 NA) fc£)&ttiStfSnS. 

15 HSfC, iSiCf^fitTfei^l, TFT1C, HfflBTFT<h«^; 



41 

-*fcs>«@ (MSLt^m®) r«ifc, -jisss: (i), (2), x« (6) 
m\m^mmm\mi L &Am\mm^(Dmi L ffif&*m?&m^ytmTiz& 

^T, — «3£ (1), (2), Xte (6) T?ig£n3*/++MJ >t£##:£*X 

h *m 1 v -cm ^rz&yt m &m ^ £ c: £ -5 „ 

20 te, 4- (yy7;^?I/» - 2 - * 3=-;i/- 6 - (p-y^f /X 
^U;P) -4H-tf^> (K§$F : DCM1), 4- (yy7y^?l/» -2 
6 - (yaDU 4 — f t:-;P) - 4H- tf^> (B§^ : 



42 

DCM2), N, N-^/f J^ti"J F> (W&fft : D MQ d ) , 9, 10- 
>?7i^7>h7t> mm : DPAK 5, 1 2 - ^7iZJl/fh7t> 
W:DPT), 7T'J>6, ^Ul/>, ;^^>^:t*0»0i, EX 
(2- (2' -^>V^Px-;iO tfUv^h-N, C 3 ") (Tir^;i/T-fe 
5 h) -f U v^A (B» : I r (b t p) 2 (a c a c)) te£<DMy£fchm^ 

15 5 6 0 nm~7 0 0 n m@S©Hfe~#fe(DlSH^$f * b 

20 Itf i tTt) 



43 

m-v&zmm v^yv^z (sit) (Dmamtvxm^^mm^m^-r^o 

•fr^t&znwkiikvmvkm 1 2 o 2^y-7tii 2 0 m^u^u^ >mm 
1203 y— hM 120 4^fg-[4® 1202 ^js^ja snfc^it 

5 €rilfflT^ 0 1 2 0 5 «^r- h«ffi^EPJia-r^fc56(D^©, 1 2 0 6fc*V- 
10 1 2 0 4^>2^;£JB/^fg£U tt»7lttl&<&£ (OFF^ii 

>mmm$"t<D$ift&-\-ftizmfcVT£iK). mmx&z> 0 

15 (§H5g©fl^5) 

Lt^ftgim&mm ^m^mmhmnmmtixm^^^ z\t^x^^> 0 
^z\x, *mwzmmvfcmytmm&£z$m^mmz 

20 OV^TEI 17-19 ^ffl(.^TI^0J-r-5o 



44 



iz-D^xmi 7~i 9 &m^Tmm~rz>o au 01 7 ~ Hc^Lfct)© 

in 1 7 tem±'&<Dftytmm<DmmmT*$>z>o y^>=jts^ 6 5 0 4 43«fctf 
5 %ytm^Q 505 t^itDji^^nscfc^tcs^e 5 0 o&£z£M±MfcQ 

5 0 1 £d*~>-;WSI6 5 0 2 la^TittD^^ntl^. SfcM6 5 0 

0 <D#BBK:«fl>a5A;tJ# : ?£fc:*F P C(71/^y^yj > h+f— =^ h) 

6 5 0 3#^*£*1T^3 0 fc:fc, SIS 6 5 0 0 t£tltX1£6 5 0 1 ttCit 

10 MiSot^S. 

Ei 8«*!«w*a[fflbfc^sia<£±SB*^*fc«is;0-c»s. si 8 
k&^t, M-essftfc6 5 1 o»e»r@Kssis (v—^mmmm^), 6 5 

1 it±B%ffi« 651 2\zmmm&& (¥-bmmm®&) b^sb 
6 51 nzte&mwvmytm^&m+znx^Zo mmmm^6 5 1 o&i 

15 Z$6 5 1 2 fcmg&ArtSSH^&'SF P C 6 5 0 3 <h*«6 5 0 0±lCJ&j£S 
n&Efiff^UTSiiibT^S. FPC (7l/^y^yj>h1j-+>y 
h) 6 5 0 3A^trtM, ^o^^m^, U -fe y Mt^ 

^^tsscitt.koTv- xmsiiHigse 5 1 qslW— hmm.wim& 

6 5 12 tC(g-^**A*$nSo*fcF P C 6 5 0 3 \Z\£*7V > h@2^S^(P 
20 WB) 6 5 1 3**flfc9fttt5nTH5. !&l&[eI8&gB6 5 1 0 iZit. zs7hU 
zSX? 6 5 15, X-<^6 516, ^^'J <^y^) 6517, 6518 
^IStte»nT*D, J&ifrlelg§g&6 5 1 2 l;IJy7 h VV>7.*7 6 5 1 9, A> 



45 

77 6 5 2 oftmn^nx^^o z\n^u^(Dmm^m^.<bnx^x 
t>cfc^o mmm$&mz>&-?v%mmffi6 511 <tiwi-s^±^^^ 

^y^Sr^SUfct)© (TCP) ^£fiJ/HU ««0>fRfcH!tt&*lT^T%> 

to 

ii9 (a) «, *mw&mmisXftmistzy— bm<D/*— v^)Vu>\l 

10 =l— PXfoK), ^{$5 5 2 1 , ffiffc 5 5 2 2, ^tSSB 5 5 2 3, ^— K 
5 5 2 4^£t < i;oTi^nT^2. 0 ^WC^^^WTS^SB 

019 (B) fct, *«W&iSfflLT^«Ufc*#*teT*0, *#5 5 5 
2 t^«^^gP5 5 5 1 i. #^m^aP5 5 5 4, ^AftSB 5 5 5 5, 
15 5 5 5 6, 5 5 5 7,7>^5 5 5 3 ^iCcfco T#tj££*lT^£o 

mi 9 (o «, ^m^mmvxf^mvr^u^mmx$>r). 

5 5 3 l,fi#:5 5 3 2,Xfcf-#-5 5 3 3 ftiildcfco Xffif&2nX^Z>o 



46 



5 (§«M) 
[^JS^J 1 ] 
(-grtfcM 1 ) 

±ia«ji^ do) x^vttmno)*;*-y-v>mmfc 

C£TF, TPAQnifBt) (D^/&M£jy*Wc#l^cT£o 
10 [2, 3 -EX */^U-»J >(D^] 

£f\ lOg (2 7. 4mmol) <Z) 4 -^P^E^>i^;i/^: 3 . 5g (3 
3. 5mmol) ©o-7i^l/>y75>§5 0 0ml 0tXi7773 
fC Atl, ^D07^Jl/A4>tT8 B#^*t# • S^^ff fro 

mz. mu&x&mm. ti^A^u^h^^y^-iz^omm^tzo-y 

15 x- 1/>^T^ >^^*U 2, (4-7*P ; E7x-Jl/) 

[TPAQn©^] 

±IBTf#^tl7c2, (4 -yD^7xZjV) */^+MJ 

>£4. 4 0 g (10. Ommo 1 ) ffilT^O P7773 iZXtls ^.M 
20 IiTiCT7 5m 1 (7) h;i/X >^^$-&fc 0 friz. 0. 22g (0. 2 m 
mol) 0Pd (dba) 2 , 2. 88g (3 Ommo 1 ) ©NaO-t- 
Bu, 3. 46g (20. 4mmol) <Di?7 x. ~)VT ^ >&ti\7L, £ 6 K: 



47 

h U ( t - 7^)l>-fcX7 4 » <D1 Ow t %s\3ry->mm$: 1.8ml MX. 

8 ott:x 8 mmnamm&vfr. 

5 t7UU7*)l>Afrt>mMM,$:ft^, lW©TPAQn^lfc ( St & 6 ASH, 
iK«2. 7g (JR^ : 44%)), HI3^, TPAQn0'H-NMRf t- 

10 — ^>x;|/"7-%tM, PyrislDSC) £/B tAT$Jyt Lfc £ £ 3, ^f^^fe^ 
,&te9 3tt;, B$^«2 14^, 2 2 OX©2^0ft^n^tl«S!l$nfc o 
TP AQn0 h)lJL>mWLt¥<DW.W • Jfcft*^ hM0 4 (a) IC, 

mcD©iR • sg^x^ h;i/^®4 (b) t-en^n^fo h;px>^^ff-e 

H4 8 0 nm£tr-^£^T3»fifg7feT&D, »JBM£Sn?«5 OOnml; 

15 tr-^?rWT-§)Wmfe%^T^orco *|g«jgt*^SHOMOip'ja 
Sr^«f^«^3fcj* (SWft^ftM • AC- 2) Vtz t d ^5, 

-5. 46eVTSofc. $ <=> Id, 134 (b) ©®JRX^ MP©RJRj»£ 
X^K-^fy^t^^t, LUMOW-2. 7 6eVt^ofc. 
£fc, TPAQn©lfl0+t , J7»g^^A't^-77-1' h (T 

20 OF) mz£0mfels1tiiZ.*>* *»JWIttl O^crnVVst-^ 
-Tr&tK tf tlgfi 1 0 " 5 c rnVV s t-^-T*ofco Z\<DZ\£fr 

e>, TPAQnn • m^-rn©** urcMsiiittf^i 



48 

tlT43D> ft* #-7tt*f i ft. 

(&f&M 2 ) 

±SB«j£:£ (3 8) T^Lft^BjcD^y >^#: (£AT> 

5 CzQnifBt) ^fS^i^Tt^o 

#<E>tlftC zQn0»IIgli4 4 7^0, J&^tanfSMC <£3jt^^3f 

— &Hfl£^j£LTtr>ft. 

C z Qn(D h)VJL>mm*¥<DW.$5L • hMi5 (a) fc, 

io cd©ik • h;^i5 (b) {'^•n j e , ti^To mm^\tA 4 o n 

3fe«^^i£ (SWft^tt^ • AC- 2) fcT«S5£bfc££;5, -5. 9 4 
eVT&oft. EI 5 (b) (D^iRX^ h;KO®JRSfiSrX^;P^— 

15 ^fy^t^St, LUM02p{itt-3. 0 2eVTa5ofto 
(^fiSW 3 ) 

±g3«igs; (5 o) -c*kvrc*^m<D3r;3rW >mmw (ut. 

PoxQntfBt) SiSCtjilttS, 

^ffitcfcOW^Jc^JK^oJtBTafeofto £ft> jea<b^»*«^B^&'r, 



49 

PoxQn©»^^hJHt h;UX>i«tWe::i3^T«5 5 6 

5 -5. 5 9eVT^0, L UMO*{Mite- 3 . HeVTfeoL 
(l=r/&M4) 

<tia^ ±M3t^: (5 6) ^Lfe^sjcD^y^u >mmw 

PthQnifST) £#<5d<h;^T#&o 
10 §6tlfePthQn®^MIi4 2 8 t CT^0 > &tn;2jnil&K:££ 

nm(Ch°-^£WT£l£&3!7 , £T&D, ^llMKMK&^Tte 5 5 4 nmiztf 

-5. 53eVT*0, LUMO*P&«-2. 8 1eVT&ofco 
J5£M 5 ) 

-&^^Jl{C*5^^O-7a:-l/>> J y^>(D#^0{C9, 1 0-7xt> 
20 h U->^T$ >£flH^ S^xXJl/TS ><DWt> Q\ZN- (l-j-7^)l) 
-N-yn-frTS. >&m^Z>Z\t\Z& t>, _t32#$ieS; (2 7) T^bfc* 

mw<D* v >mm& (kt, npad i BzQnttet) &mz>z.t 



50 

t 

*§&n&NPAD i B zQn^MS«4 6 OTOD, ffi^EJjP^fCk 

«4 6 9 nmfcfc?— #&#T51ifef8ftT*?K *«MK»K::feV>Tfc*4 9 0 

•»«t«IBfc*^*HOMOJ(Sffii:LUMOqifi[&ai3£U»:i:C:^, HOMO 
mmt-5. 55eVT*0, L UMO^Pftte - 2 . 9 1eVT^oL 
10 [»J 2 3 

p aq n ) ztzz&ytm&m 

£t\ tf77.±lzm 1 101i IT I TO*? 110 nmMJtlfc 

15 mmi0 0&m^Z> o ITOil 2mmfi(D±gZ<DmM£ LTf^ffl-r^ct 

^, iTOttiitixffflno 

lilt l/TC uPc^20nm, xfc— ;M&2IB 1 1 
2tlTa-NPD^30nm, IStES 1 1 3iLTTPAQn^30nm 
f&mLfco -£t>\Z, m^-Wimm l l 4 tUX, BCP£20nm, Alq$ 
20 2 0 nm, M^mmTZo £<b(C, *H»JT«, «^&A£{E-r*i£>cZ>® 
i: IT7 yft*Jl/^^A$ 2 nra^ff ill 1 1 4 <D±lzmm VTzW:. M 
2 1 0 3 ilT7JR-^A (Al) ^lOOnmllU 
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&*>wt&?<DH&-nm&m (l- j> #tt*3«ttKw^-«jE (l-v> 

7tH#, 2 1. 9mA/cm 2 ^»m^t^Sc7)«gfE^^n, 1 0 3 0 cd/m 2 (O 

5 mmx^^vrzo mmjjm^4. 1 1 c d/At^§o 

CUM 3 ] 

*mmMT»\z, ±u&&M i i?#e>n^^Hj<7)^y^u >mm& (t 

10 PAQn) Sr. OT©^ hM<hlTi^fcl#M$f ©i^MW 
St\ fi?X±\zm 1 lOltbTI TO**l 1 0 nm«3nfc 

15 vizvr^o tete. iTOttBStLTfpfflts. 

#lc> ;i/SAI lilt l/TCu Pc^20nm, frffimm 1 1 
2ilTa-NPD^30nmn„ DNAtTPAQn £rltiifcf: 

T4 : 0. 3£&£ (t^TPAQn^7wt%t)i5) <ko\Z&M 
*fU Ml 135:3 0nm/&HLfe o $ £ fc, tt^HjH® 1 1 4£bT 
20 BCP^20nmU $ 6 fc, tfjIA* ffitfc*©! i: LT7 y 

^7A£ 2 nm^tfill 1 1 4©±t:tlim m 2 (DMB 103tb 
T7JRr^A (A. 1) $10 0nra«IU ^mWO^m^mfom^ (« 
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nt>ntcmT<Dmm.-mffi.®m. <l- n &&&&zmm-nj£ (l-v) 

^0 9*«fcllt0 1OI:St. £G>*^«, 8. 2 V(7)ttffi^E|]JP 
LfcBf, 2 0. 2mAX cm 2 (Dmm.mS.<Dmm^Win, 1 0 2 5 cd/m 2 
5 ©»&Tfgftb&. «8&2&*s«5. 0 8cd/A?*5. 

Sfc, JKO^OfS^^i' h;i/^BI 1 1 t3^-To El 1 1 fC^Tt&D, 
i&4 8 0 nmHH-^0i^ffl^T5t6©MT*ofc. 
[iI0tJ 4 ] 

*H2iM-e«, Jil3^MlT#e>tlfe^BJ<7)^ry^'J>^#: (T 
10 PAQn) fg^JScD/fcX h^tlTffl^fct#M$f©M^MW 

15 Sf, jtf 77±CI 1 <0*S 1 0 1 t LT I TO*i 1 1 0 nm/SIRSnfc 
SfilOOSffl^S. ITOH 2mmft©^:$$©lI(hlT^fflt5J; 
OiZVfro &*3, ITOttllStUTfPffltS. 

J^AI 111 tbTC uPc^20nm 1 *-JHIII 1 1 
2 <hbTo:-NPD£3 0 nmt§„ $^>tC, Ir (btp) 2 (acac) 

20 ifims. 8w t %tttl5J;3l:TPAQnt Ir (btp) 2 (acac) 
&#&#U KJtm 1 1 3 £3 0 nm«Ufc, H^fiitJS 1 1 4 

<hbTBCP£ 1 0 nnK A 1 q£2 0 nm, Ji^tftJf T £<bKl, m=¥* 
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&A&iE;Tr£lib<Dm i:VT7 y it% 2 nm£«TfiiilJI 114© 

±£SUiL&gL l2O|«10 3tU7;R^ (AD £lOOn 

5 £-^EI l 2 ^.koqgl i 3 4>cd rnM0il4j ic^-To ^©if«, 

152 0 0 c d/m 2 CD9ST«t^^©Sif E/On. £<D 
P#»finTVi§m»ftC7)«^^^«4. 5 8mA/cm 2 T*ofc. mffi®miZ 
4. 14c d/AT&& 0 

^©if©ffi^^7 hJl/^il 4 lC^T=X^ h;KD^^^6, 
10 r (btp) 2 (acac)J^OMT$^:tWo 

fee C I EfeMlflte (x, y) = (0. 3 1, 0. 6 9) T&D, 

fc*5, 5tl:^fci^r) 2 0 0 c d/m 2 Pf(DlWtt4. Hcd/ 

(itmm 1 ) 

^JS^4JC*rTSit«SE©fe«6, Ir (btp) 2 (acac) £^rXh<h 

SI 1 3$rP^^T^»J4<h|WHH(D^^Tfe^ 0 Mil 13H CBP£ 
*X b hVrc'<j£%:<Dffii$.T*&r) , Ir (btp) 2 (acac) (DmtaWkm 
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mzntzm^vmrnmrn-mm (v-d ¥f&&&tfmm-mj£ (l-v) 

$H££> 1 2 1 3 ri£t£#ijlj \z^k-To ^(Dm^-it. 

1fo2 0 0 c d/m 2 ©®gT%7t-r§^©ffi®jHEE^9. OVTSD, £CD 
5 R«nT^£®rjfc<£>tt»ft^te5. 5 5mA/cm 2 T£ofc 0 «»?t$J^te 
3. 5 5c d/AT&£o 

fc, C I E&&mMtZ (x, y) = (0. 31, 0. 67) Ta^fco 

io (hi 2) 0 ifcidbT^ ^^Bjo^y ^+hj >mm^. m 

mtc. *it^0*J 1 ««M4^it^TK»}«/Et)±#bT^^) (113). 

m?u£m2 o o c d/m 2 &mi$.t-z>r£$><Dmmmi£i$. mmm4 a. 2 

15 V) t^LTl. 8Vfei^Vi9. 0VT&£o IfcibT, J * 

01 5 (CvH»J4 43cfcD?it^M 1 (DS»ft-Sffi( I -V) #14£^bfc<, 

20 ^iti^. coui^^, *%0^©+y^+f-u >mmfctfc bp (cit^ 
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mmm^mvx^^rctb, iof^^Mt^ts^x hunt Lxm^ 
[^i^j 5 ] 

^iiitti, ±tB^^M i -rf#e>nfc*^Bg©^y *+hj >t£##; (t 

PAQn) hTOttTffll^ct^^f CD0iJ5 

htlTffl^fcif^t^, ^1»J 4 <Dmmfr £> B C P £ 

#^X±Kfg 1 <£>«@ lOltlTI TO#U 1 0 nmfiEI^Ilfc 
SftlOOSfflW, I TOli 2mmft0^f$fiDSStbTfflt5«l: 
15 Sfcbfc. ITOtt»StL/Tfflt5. 

^{3, sfc— ;W£AS lll<hbTCuPc£20nm, ;Hti2£Ji 1 1 
2tLTa-NPD^40 nm-T3o £ <bfcl, I r (btp) 2 (acac) 
&mi Ow t %t*n^J;5t:TPAQnt I r (btp) 2 (acac) 

§#jK*u mytm 113^30 nm«i,fc. $^>tc> m^itii 1 1 4 

7 7«Jk/^A^2nm^tf Mll 1 4 (7)±{C«B L*:^ %Z 2 <DM 
m 1 0 3 £VT7)l^-y& (Al) ^lOOnmtll, *fgilCDW$S¥ 



56 



m^nfrm^nmrnrnm-mm. (v -n #^^j;^^-«ee (l-v> 

#142:, 1 2 1 3 *<D ^MMM 5 J l^To d©$flt 

o o c d/m 2 <DM&-i:myf?z>m<Dmmmj£tf6 . evx$>o, z.<d 
5 mwttiT^z>mm<DmmmmiZ5 . 7 9mA/cm 2 T$>o^ 0 wi$fj 

3. 3 4 c d/AT&£o 

fco C I E&MHIte (x, y) = (0. 3 2, 0. 68) T&D, fi^tf) 

^(Di^V^^^^-r^^ (@12). 01 3#>£. it^Jl{3lt^T 

BKI&ttffi^#S^{gt^i^^-5o Mx.ttl2 0 0 c d/m 2 P#©|gM 
J£te6. 6 VT^O, it^Ml©9. 0Vtit^T2. 4 V fefgT LT^<5„ 
il5t© tC^Lfc I -V$HM, ^teDt^ (ttK^Jl) iz 
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(gT tc ^ & # § , e. <d & m o &mifiiz < & z> t ^ a ^mmms 

io foifi&o 

zziz. *mmM5<D$£mz. *mw<D*/*w >mmfcfr*>mytft^ 

tmtls XttfM'V Hfitofr & o 
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R 11 R 10 

$fctty7J^^7 5yS, $f:IJy7'J-^75;S, * « 

It. R 9 iR 10 , R 1 0 <h R 1 1 > R 1 1 £ R 1 2 , ^n^tl^ 
10 3£> ^fcli^n^nS^CS^LT^iiS^f ^t5o Ar 1 
~A r Mi^n^nffiuLT, 7'J ££:«i®lt8i2§*<Z> 
^fn^^gt. Ar 1 , Ar 2 , Ar 3 , A r 4 t it^t tl^tl^ 
iL , tfcttAr^Ar 2 , A r 3 £ A r 4 <h •£ n -6 tl S IMC ffi 
£ & fcfc , A r 1 <h A r 2 , A r 3 £ A r 4 <h * (O) 
15 *fe«gt^ (S) Sfctt^Jl/Jp-Jl/SO^fn^S^l/TlS^t 

So) 

2. — (2) Tisns + y+tuvaift. 
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fctt/y^s, sfcttr hPi, s fc « 7 j m s £ & « y ^ y 

* . £ ^ T ;U * )V 7 5 / » , $fdiy7U-JI/75/l, S 
5 5gt. £ , R 9 £ R 1 <\ R 1 0 <h R 1 1 , R M tR 12 li^n 
m (o) ^fzltmn (S) £fcta#;i/#-;i,g£;g-ro) 

3. -as!5£ (6) ti^n§ + ;+f 'j>iii^ t 



10 




(6) 



(7) 
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(9) 



(a*, x, yh, -en^n (7) ~ (8) ©^tn^ts 

£ ft £ <, 4> > R 9 ~R 12 (iffiuLT, , tfclJAD^ 

> HC ? , $fcttj£i7^^^i, Sf:tt7;P3 + yS, * « 7 
>> ;P S > tfctt-hoS, Jfdiy7/1, Jfctt7>;i, $ 
f;liy7J^^7 5/ i, ^fdiy7U-Jl'7$;i > * f S t* 

-To * & > R 9 i R 1 °, R 10 iR 11 < R 1 1 £ R 1 2 fct n ^ ft 

8jI.(o) i^&fctBm (s) £fcte#;i/# -;wm&g-r 0 ) 

4. fllig^C (10) T^£ft<5*/ U 




(10) 



5. mm^, (i i) Tt$n5 + y^tu>ni#:. 



5 




8. « jg a; (14) tun5*;+f>j>TO. 
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9 . -MommmizmMm 1 n^m^m 8 ©n-rn**— jhkk 
if, 

i o. m^m i nmmmm8 (D^^nfr~mizmm<D-'tt<Dm 
^TMKfct. z^tsmyemz^r % z. t&wmtr zm^myt 

11. 1 0 KiS lr>Tflfr3B#3fc#(Df8ft;*^* h;KD fcf - 

^^ 5 6 0 nmJ^±7 0 0 nmKTT^^ : t^lltt^l 

&m 8 izmm<Dm^mytm^ „ 

1 2. «^3Sl7!;Sgt^^8(D^-rn^-3g^ia«cDMfB^/ 

i 3. m&m 1 7^s»^3S 8 <D^-rnfr-m\zmm<Dwim* / 
i 4. m&mi oiztzmvmmmfr^KmT&m^Tczt&wm 
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17.1*116 icaBttoffli2«^«agfcj:, /\°-y -t)vu > tf a. 



y ;p * ;p as » y^n^yi, 7->jh, - hps, y7;«, y 

10 l:l5^LTfiSS5ffiEt^ 0 A r 1 ~ A r 4 it^r tl^tl®. Sl 

A r 2 , A r 3 , Ar^f^ftftllSS, ^feteAr^Ar 2 , 
A r 3 <h A r 4 £ *t ^ *i ^* *l S (C it B & , £ , A r 1 £ A 
r 3 , A r 3 £ A r 4 <h^^^ (O) S&fctBlfltc (S) 3; fc # ;!/ 
15 #-Jl/S0^tn^^^bTlS^t§. 




